1 DESCRI PTI ON

SUCTI ON CONNECTOR This invention rel atéa %}W?Lor such as an
el ectrical plug. El ectrical plugs, such a gs ysed in the
UK for connecting electrical appliances to the man ly, are well
known and have been noul ded in rubber od pol ycarbénmwl-gm, there are
probl enms with such conventional plugs because they can be pulled out of a
socket by a child, either by pulling on the plug directly or on the cable.

This has the danger that the child may be exposed to high voltage live
el ectrical parts, for exanple if tpggeigipTigNonlY partially renoved but the

pins are still in the socket. Furthernore there is the risk of damage or
i nconveni ence caused by unpl ug@UGIEIN @ONNECTOR such as a conputer, video
recorder or refrigerator. Anot her problem for exanple with plugs

made of polycarbonate is that they can be damaged by inpact if dropped.
Addi tional Iy, gons f@htidy relhtedf RESndéeior shoh §§Daﬂ Q@Eh%l{)gflug"‘.” | ntegral

connecting cable and a strain relieving part for the cable’ This can be
difficult to faldleetsica phigshsuchrasddampl ploygsnsedin the 3K Audiongectiog elpotricab t he

plug to convey information such as lettering.or co 1.000S_¢C | Ocr ease
Dhe- compl exPPYRET f 558 mafbs BeWhe Slipply o afe well ktopin sHf taye B spoidied it

i nventi on tigbkdrlc\poBicarbodhte! FhGHevRA thérd!ary probRiiis With St ROMRICRROHEITS -
Accordingly, the present invention provides a connector conprising:

an el ast i cdterause dheyr eanthecputiedequt HF ackorketibyca ehild, sitber by pulling an thaplug

openi ng. - wistieely oF of YEHUIE® Zef vl b gholfr B e e B 2o BSRATE Wl 11§ 5y
manual |y defoltagé ge eletteicalpaess] fdr extinpledf the pltg S diile paﬁidﬂﬁ réhiéved i thsai d

opening is placed in contact wwth a surface agai nst which the connector is
to be hel d,Ping am sl iig thesroekat o [Furthermagrg there dg the risk of demage ersinconvenienes sai d

e 2 AR oAb MBS g A bk
of the invaefrigeratod.l | now be described, by way of exanple only, with
reference to heAx?o%ﬁe%@%Q erinr,] %019 éx%mprfeg \Sﬂitil'lri)h\{\gsi zﬁgcie of polycarbonate is that they
can be damaged by impact if dropped. Additionally, good quality plugs are usually
moulded with an integral connecting cable and a strain relieving part for the cable.
This can be difficult to fabricate with certain plug materials. Adding designs to the
plug to convey information such as lettering or company logos can increase the
complexity and cost of manufacture.
It is an object of the invention to alleviate, at least partially, some of the above
problems. _
Accordingly, the present invention provides a connector comprising:
an elastically deformable material defining at least part of a cavity, which
cavity is in communication with the exterior of said connector via an opening,
whereby air can be at least partially expelled from said cavity by manually deforming
said material into a first state, such that when said opening is placed in contact with
a surface against which the connector is to be held, with said material in said first
state, the resilience of said material tends to create a reduced pressure within said
cavity by means of which said connector can be held against said surface. |
Embodiments of the invention will now be described, by way of example only,

with reference to the accompanying drawings in which:



2 ; Figure 1 is a rear view of a casing of a connector according to
the i nvention; Figure 2 is a front view of the casing of the
connector shown in Figure 1, Figure 3 shows a connector according to
the invention in use; . Figure 4(a) is a rear view of an inner case of
a connector according to the invention;2 Figure 4(b) is a
cross-sectional side view of the inner case of Figure 4(a); Figure 5
is a rear view of a casing of a connector according to the invention; and
Figure 6 is a rear view of a casing of a connector according to the

| nventi on. Figdieq, KU REFIRW GHfa éalaﬁlgl SPeEHnBtorhdcbrdify H9GE iR AS
enbodied in an eléctrical plug. The plUg casing in Figure 1 conprises an

i nner case 10 arkigune Distefrontiview dfthe Easing: pfithietopnnedter showarindFigueer 1;s, _
termnals and pins of, the plug are not illustrated..A.cavity or blind-hole
14 is provided iHEWgES ey ap%ygpto&gcq?ﬁ&lgg#ﬁ&léq ennen PSS 9. Each cavity
14 opens onto t !ﬁgﬁﬂ&f(aj ACE 1&ir ViR o adOin¥Y Edie 'R GOETRedtbr Betordihg 16 the!r f ace
of a correspondi n§ socket when the plug and socket are mated. The

i nner case ifgentions hi s exanple i s nade of a pol ycarbonate material which

b ovi de-ar uggeERB A Bebietfobd sESHEE or S ingpF Ehse Rt Tiged i,
material . This igeresisth RAPVRWM ofEcAmgest d\Eninbetor ficBrdingrotetifivénionhar d

pol ycarbonat e .case in an inpact, such as if the plug is dropped on the
fl oor. The asflastonmer material feels soft to the touch which gives aesthetic

appeal to the prgduct,. . Fi qur S t Vi of t. | ug. The
soft el astomner qgﬁr;eali?egvo&éq gasﬁ%&or?\é?oﬁf%tyg@ﬁﬁvﬁ {EIS elﬁﬁﬁ’s Vi ew.
I ndicia 16, suclTheScon@édt6r ofthe Hivention will b8 destribed ay embddied ih Ae eRctritahnd
wi Il be described in greater detail |ater. Figure 3 shows the plug

bei ng i nsepiegi The plug casiwgdn Figure 4 comprisesancinner case 40 and ap outes dayerd2si des

18 of the e gﬁ[pgﬁg one air I ts | ties 14.
The pressufﬂéolfg"ga%tyhéeﬁn@% a g’rtl%'majg?sa%]gqﬁgfép eecégl%%}etoﬁeét 1(|i:i§§“ res 14 are
formed in tcaeity of bliadhele 14 jscprotided Thehe ogterlayent2 ondsuth $idep ob tivcplagt he
I nsi de of the plug fromdeformation and praqvides a susport agai nst _whi ch

the si des Fachrcavite 1 epns Ant, thestrae daceqof teapiug ehigh dgcqmest llqhywiiths*"ﬁrtedh
'n the SOCW&!&%E&@H@@%@&;&@&% Plol ahlt'sotkef Ak hidted®d. and then the

pressure o e sides o
The inner case 10 in this example is made of a polycarbonate material which

O

provides a rigid case for the plug to protect the inner parts and to provide a rugged
plug. The outer layer 12 is made of a soft elastomer material. This acts as a
protective covering to avoid damage to the hard polycarbonate case in an impact, such
as if the plug is dropped on the floor. The elastomer material feels soft to the touch
which gives aesthetic appeal to the product.

Figure 2 shows a front view of the plug. The soft elastomer outer layer 12
covers the majority of the plug in this view. Indicia 16, such as lettering or logos,
can be provided on the plug and will be described in greater detail later.

Figure 3 shows the plug being inserted into a socket. If a light pressure is
exerted on the sides 18 of the plug, they deform and some air is expelled from the
cavities 14. The pressure of a normal hand grip is adequate because the cavities 14
are formed in the soft outer layer 12. The rigid inner case 10 protects the inside of
the plug from deformation and provides a support against which the sides 18 of the
plug can be squeezed. When the plug is fully inserted in the socket with the full
squeezing effect still maintained, and then the pressure on the sides of the plug is



3 feleased, the sides of the plug try to return to their original shape
due to the resilience of the layer 12. This creates a reduced pressure
inside the cavities 14 which creates a suction force by which the plug is
hel d agai nst the surface of the socket 20. The material of the soft .outer

| ayer 12 can form a good seal against tBe surface 20. Wth the plug
inserted in this way and held firmy against the socket, the danger of it
bei ng unplugged easily by a child is prevented. To rel ease the plug,

the reverse of the procedure for insertion is followed, that is a pressure
I s exerted r@lé%§eﬁeth%' §iRS of theil 9 ketSnltB theédt b5YiRallsASpSHiel to W Rt
pressure of e cawstleg 1ﬁ%¢1g§t hen the pl ugﬁ%an be unpl ugged as nornal.
Thi s woul d dfdheilayer t2! t’l‘himeates:hmduced)pmsmmdadhe ravitieu14 whichrareggbsig t o

be grasped acrass.ts.ful WI dt h an force to bhe exerted t des at
Che same. 1A APCHER SofeF b gvhieh o Pog I il gpdo o8 siftacs g Sodgee
constructi Qﬁat&flaltdﬁhé"sbﬁ oﬁ&f'l&ﬁr%&ﬁn%ﬁnfa%oé%&ﬁrﬁgﬂﬂﬁt &E%hrfaée mabl eS the

appear ance of the ug to be eénhanced. One sinple way of doing this is to
Wb

make t he inner th@péumlmhﬁed)m his Iweandlheldrfllmlﬁ&nmt theosogkete dhe
materials. Anoth in the front surface of the

I nner case(ﬁﬂg et.rlgw h‘}g&%ﬁ?ﬁgg’ s%?lflggg FEYSHS on the front of the
outer |ayer 12. fifﬁi@&@ﬂiemugs\&héﬁwﬁe oNtheipededure fof insertipads folfowed Nthatich as

lettering or a logo 16 on front face of the inner case 10 projets
t hrough thds @mressur@;a‘ecxemd omﬁleds;@Sger of thesplug o reliever the mtnindw{um if the

material s r 0 f ones or
Cont 1 ast  ndTeSpE PEIE"caVRRS 1, M tn et piuBlcah o2 sl ol S "C
the inner mﬂdbedmiculnfar@bmdmwbmke it requires i plag e bé Frasped heordss ucent
and a lanp s provided within the plu t he_desi |l ettering, or logo 16
can be il | dwifHHwidth apda forge fgibepxeried elahotbélqys av&eé@nwtlmmpuél&aﬂt@ si ng
the int egrlc;f Iso plug front casing and w thout extra manufacturing
steps being required for the casing. The front casing of the plug
according to therlienwemdmpmnem‘cohmmonbaﬂietpl@basinglm I tie advamggathat

mul ti - conmpqnent ecti on noul g ﬁu&r ocess. Firstly,. the inner_ hard_ casing

10 of pol ydﬁFMt e gppearange of {0 be gpnneed. Fpgarsgap g way offloing this ; s
moul ded. Thg g Hﬁ!&é%@ﬂm%ﬁ@ade“fd Ateehk Yukdr3Yer @n'difitrent célﬁﬁreﬁaxﬁh@ﬂalssuc*‘ as

partitions
Another way is to mould a design in the front surface of the inner case which is then

apparent as surface relief on the front of the outer layer 12. Preferably, as shown in
Figure 2, a raised pattern such as lettering or a logo 16 on the front face of the inner
case 10 projets through the outer layer 12. The design 16 is particularly noticeabie
if the materials of the inner case 10 and outer layer 12 are of different tones or
contrasting colours.

In a further enhancement, if the design 16 on the inner case 10 which projecfs
through the outer layer 12 is translucent and a lamp is provided within the plug, the
design, lettering, or logo 16 can be illuminated. The illumination can be providéd
without compromising the integrity of the plug front casing and without extra
manufacturing steps being required for the casing.

The front casing of the plug according to the invention can be manufactured
at low cost using a multi-component injection moulding process. Firstly, the inner
hard casing 10 of polycarbonate material, such as shown in Figures 4(a) and 4(b) is
moulded. This moulding can include internal features of the casing, such as partitions
for the assembled plug and also any design 16. The outer layer is then moulded as



f.or tihe assenbl ed plug and al so any design 16. The outer l|layer is then
noul ded as : 4 an

el astonmer "skin" over the first noulding in a process known as

"over-moul ding”. Figure 5 illustrates the case 10 with the over-noul ded

| ayer 12. The cavities 14 can be fornmed4easily in the second noul di ng by
means of noul d-cores. A cable strain relief part 22 can be
integrally noulded with the el astonmer outer |ayer 12 as shown in Figure 6.
The conpl eted front casing can be manufactured in a single work cycle and
is then reagd\eldstim@SSRIA® | over\tte!Tirst Mot ifi a\srobdk khowh af Ooverimiculling? shed
pl ug. More than one cavity 14 can be provi ded on each side of the

plug, as i |HigererSaillustratesthg caspul Qiwith|the)eversunenlded layer/1%ie The gavities 1bcamcr ease
the force with which.the pl is fi 0.1h |.fernatively, the
extra cavi \tﬁeet}gjrq}gigasglp{ég&ﬁq g&\“‘i%ﬁ”@% by nﬁﬁ?ﬁs §?§§’?‘?§b‘?‘§"$| exible so that it
can be squeezed malﬁemkMiefFanzz_caﬁ\bé fieepahilly Moulded ¥ithi (RS clistSmBESier
described in relation to an electrical plug, it could of course be used in

any ot her dJayerddas showndailigure 6.
(5: onpri si ng: The completed front casing can be mantifalfired th a singé &8&”@}%@@
is then ready for assembly with the remaining parts to form the finished plug.
More than one cavity 14 can be provided on each side of the plug, as
illustrated. They could all be used to provide suction to increase the force with which
the plug is fixed to the socket, alternatively, the extra cavities make the outer layer
12 of the plug more flexible so that it can be squeezed more easily.
Although the invention has been described in relation to an electrical plug, it

could of course be used in any other suitable connector.



an el.astically deformable material defining at |east part of a cavity,

whi ch cavity is in conmunication with the exterior of said connector via an
openi ng, whereby air can be at least partially expelled fromsaid cavity by
manual |y deform ng said material into a first state, such that when said
opening is placed in contact with a surbace agai nst which the connector is
to be held, with said material in said first state, the resilience of said
material tends to create a reduced pressure within said cavity by neans of

whi ch said connector can be held against said surface. 2. A connect or
according to claim1, wherein opposiigsmes of said connector are each
provided with at |east one said cavity. 3. A connector according to

claim1 or 2, further conprising a rigid case around which said elastically
def or mabl e ymat erj | S.l.ocated. =~ 4. A connector according to claim 3,
wherein porti onsAgbmie;Fo& c%ﬁ’é’?%m@ase protrude through said elastically

def or mabl e mat eranaéladticalie defodmabKaniaefial defiing at &as;o%wer QF caVi§ O t o
claim3 or 4, wherein said rigid case corrprl ses a po ycarbonate mat eri al .

6. A colSRuEY lﬁrmaﬁp@anwmjmow heoexderiar of] qmcume@onglacane@pmngmher ein

said el astiggall l;ga,ﬁl e st.onmer
~connect or accor i ng 0 am}gagn ﬁ’?%’%&@?@@é’ﬁ% %ﬁgﬁviy% ’RWHEBX ng"né‘r‘Pg
el ectrical spidugaterialSinto a mstcsmmesut:mhasmhzsmfdl (i}iehiﬁg% pReSd il EiffaciSdifi N W th
reference to Figures 1 to 6 of the accorrpani;eng dr awi ngs.
a surface against which the connector is to be held, with said materlal in said first
state, the resilience of said material tends to create a reduced pressure within said

cavity by means of which said connector can be held against said surface.

2. A connector according to claim 1, wherein opposite sides of said connector
are each provided with at least one said cavity.

3. A connector according to claim 1 or 2, further comprising a rigid case around
which said elastically deformable material is located.

4, A connector according to claim 3, wherein portions of said rigid case protrude
through said elastically deformable material to define a design.

5. A connector according to claim 3 or 4, wherein said rigid case comprises a

polycarbonate material.

6. A connector according to any one of the preceding claims, wherein said
elastically deformable material comprises an elastomer.

7. A connector according to any one of the preceding claims, which is an
electrical plug.

8. A connector substantially as described herein with reference to Figures 1 to

6 of the accompanying drawings. T
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